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I. GROWTH STUDY WITH ATCC 1 (D. Chadick) 

The growth of ATCC 1 was studied in nitrate broth, TSB with.KNO, 

(1% w/v), and pasteurized SEL. Growth was similar in nitrate broth and TSB. 
However, there was a slight decrease in growth in the SEL. These results 
were supported by the number of viable cells obtained in each medium as 
judged by plating on solidified agar. 

II. ISOLATION OF THERMOPHILIC DENITRIFIERS (D. Chadick) 

Biochemical, testing has continued with all isolates. A nine-media 
battery was set up and incubated at 50C for 24 hrs. There were basically no 
differences in PM 5-10 and ATCC 1, 3, and 4 based on these results. Further 
testing is required in order to find media that may differentiate between • 
isolates that otherwise appear alike. 

III. PLATING OF TANK H (D. Chadick) 

Plating of tank H is continuing. Viable counts continue to be in 
the range of 1,0® to 10' bacteria per ml with the predominant organisms being 
phenotypicaTlysimilar to ATCC 1. 

IV. THERMOPHILIC DENITRIFIERS ISOLATED AT ATCC (D. Naugle) 

Agar slant cultures of 19 isolates were received from ATCC. Agar 
slants and stabs were made of each isolate. The Isolates were also plated to 
check for purity and to determine phenotypical appearances. All isolates were 
tested for their ability to denitrify. Results for the ability to denitrify 
corresponded with those received from ATCC. However, there was one isolate 
which was found to denitrify in two separate tests but was reported by ATCC 
as a non-denitrifier. OJfall isolates received from ATCC, 22 have been found 
to denitrify; 5 isolates are non-denitrifiers. All grow at 50°C. 

V. STORAGE OF CULTURES (D. Naugle) 

The liquid nitrogen storage system is in operation. All isolates 
received from ATCC have been frozen after adding 5% dimethylsulfoxide. A 
regular system for nitrogen tank delivery has been arranged. 


ATCC = American Type Culture Collection. 
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V. PILOT PLANT (H. Bravo) 

At pilot plant "C", tank H was operated in the senn'-continuous 
mode. Batches of denitrified SEL were produced to make reconstituted tobacco 
for chemical, biological and panel tests. In this tank sedimentation experi¬ 
ments showed a uniform cell density distribution throughout the tank when 
157 and 350 gallons of inoculum were used. However, a sedimentation gradient 
was found only when 157 gallons of inoculum was used. 

Under varying parameters, the 500 gallon tank was found to denitrify 
50 gali/hour of 4000 ppm SEL. 

In a 500-liter fermenter inoculum start-up studies using the plauxo- 
stat set-up indicate the feasibility of the approach, however, more laboratory 
studies are required. 

Studies on preservation of large amounts of these inoculum indicate 
that inoculum stored at room temperature and with KNO 3 has no foul odor and 
is active after six days storage. 

The carbon source in SEL was found to be mostly in the soluble form. 

A preliminary production plant cost estimate is in progress. 

VI. STARTING UP DENITRIFICATION (P. Oglesby) 

The start-up process was implemented into the 500-liter fermenter 
using an initial pH of 7.2. This proved successful except that it was noted 
that the pH dropped initially. Once the cell count increases, the pH rises 
and the process starts. This usually occurs after 16-20 hours. Start-up 
experiment tests were conducted in 14-liter fermenters to determine the optimum 
pH for start-up. Tests were done at 6.5, 7.0 and 7.5 using IX inoculum. It 
was demonstrated that pH 7.0 is the best of the three. pH 6.5 started first 
during the test but did not consistently denitrify the SEL as quickly as pH 
7.0. pH 7.0 achieves full-scale denitrification at a much faster rate than 
the other pHs and maintains this throughout the run. Further testing will be 
conducted to optimize the start-up procedure. 

VII. GROWTH MEDIUM FOR PURE ISOLATES (S. Grable) 

Isolates PM5-29 are being grown in Luria broth at 55°C with moderate 
shaking. In the same manner ATCC 1 is being grown for comparison. All are 
monitored hourly for optical density and nitrate disappearance. Thus far, 
several of the isolates appear to be similar if not the same. 

Several media have been compared for the growth of the various 
bacteria. Luria broth appears to support the best growth. 
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